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1.    Introduction
New product development (NPD) plays a 
critical role in hi-tech firm's performance in 
emerging market (Lestari, 2014). As one of  
emerg ing  market ,  Ta iwan ' s  h i - tech  
manufacturers have been actively pursuing for 
the past 20 years. One of  the most successful is 
the personal computer of  information 
information industry and the other is wafer 
foundry in the semiconductor industry. These 
are the two foundations of  Taiwan high-tech 
industry (Lin, 2009). Furthermore, Taiwan 
government even developed policies and 
guidelines for boosting up the hi-tech industry 
performances particularly for five emerging 
industries that are the most worth to 
investment and development: electronic 
industry (semi-conductor and display 
technology), communication (optical 
communication and wireless communication), 
information service, biological technology and 
nano-technology (Lin, 2009).
Nevertheless, with rapid changing business 
environment, Taiwan's manufacturers are 
challenged for creating value through new 
product development (Liu and Tsai, 2007). 
Related to this, this study aims to observe the 
different challenges faced by the Taiwan 
manufacturer's overtime. Factors influencing 
NPD success consists of  business network, 
product innovation, process innovation, and 
R&D capability. By involving totally 13 firms in 
Ta i w a n  ( i . e . ,  s e m i c o n d u c t o r  a n d  
telecommunication) which classified into two 
groups (older and young firms), this study 
applies apply 2-sample T test to observe the 
significant difference among two groups.
2.   Literatures and Research Hypothesis 
Many publications have studied the NPD issue. 
With respect to Lestari (2014), most of  studies 
underline the importance of  Research and 
Development (R&D) capability, innovation 
and technology leadership (Li, Lam & Qian, 
2000; Danneels, 2002; Aydin et al., 2007), 
broader studies have simultaneously observed 
business network effect on technology and
innovation success (Pittaway et al., 2004; Ritter 
& Gemunden, 2004; Zhou, 2010), and recently 
Wang and Lestari (2013) has observed the role 
of  business network in hi-tech firms in 
emerging market and highlight that business 
network is a prerequisite for enhancing NPD 
through R&D and innovations. Relevant with 
these, this study defines four factors 
influencing the NPD success namely business 
network, product innovation, process 
innovation, and R&D capability. In short, 
business network encompasses of  research 
partnership, inter organizational network, and 
government relationship. R&D capability 
consists of  advance R&D facilities and 
efficiency. Innovation consists of  product 
innovation (i.e., product planning and quality) 
and process innovation (i.e., process planning 
and quality). While the NPD success is 
measured by NPD launched, time to market, 
and NPD contribution to firm profit.
2.1.   Business Network
Business network is a type of  social network 
whose reason for existing is business activity 
(Osterle et al., 2001; Lestari, 2014). In emerging 
market, networking is a prerequisite for hi-tech 
firm (Wang & Lestari, 2013; Lestari, 2014). In 
addition to discover opportunities, to the 
testing the ideas and garner resources (Aldrich 
& Zimmer, 1986; Lestari, 2013), networking 
enables a company to establish and enhances 
relationships with other organizations (Ritter 
& Gemunden, 2008; Lestari, 2013), and a key 
determinant to a firm's innovativeness (Zaheer 
and Bell, 2005; Lestari, 2013). 
Therefore, a firm with high level of  networking 
can get better position to find business 
opportunities and achieve better performance 
(Lee, Lee, & Pennings, 2001; Lestari, 2013). 
This study adopts Wang and Lestari (2013) and 
Lestari (2014) to determine three measure 
items under business network: government 
relationship (guanxi), in which the government 
plays as the key stakeholder since it has power 
to approve projects, allocate resources, and 
arrange financing and distribution (Luo, 2001); 
R&D partnership in which the development in 
network research suggests that knowledge can
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to achieve NPD success it doesn't need effort 
on this factor; scale 2= to achieve NPD success 
it needs low effort on this factor; scale 3= to 
achieve NPD success it needs effort on this 
factor; scale 4= to achieve NPD success it 
needs high effort on this factor; scale 5= to 
achieve NPD success it needs a very high effort 
on this factor/ primary focus of  the firm). 
While for NPD, this study measured the level 
of  performance for each items in the basis of  5 
scales (5=high  1=low performance), then 
yields the average value from these three items. 
Totally 13 feedbacks derived from respondents 
r e p r e s e n t i n g  s e m i c o n d u c t o r  a n d  
telecommunication industry. This study 
defines 'older' firms as firms with more than 20 
years of  operating experiences in Taiwan and 
vice versa. Although with small sample of  
respondents, to ensure the quality of  data this 
study ensures the respondents are at least in 
middle to top management level, having 
knowledge and authority on NPD projects. In 
general this study derives 7 feedbacks from 
older firms, and 6 feedbacks from young firms. 
In term of  respondents' profile, 70% are 
engineering supervisor who responsible for 
NPD projects, while the remaining 30% are 
senior engineering supervisor and project 
supervisor. In total, 40% respondents are 
representing semiconductor, while 60% are 
representing telecommunication firms.
4.    Finding and Discussion
Before testing the 2-sample T test, a normality 
test was conducted for each factor in each 
group. Using Kolmogorov-Smirnov normality 
test, the null hypothesis is “data are normally 
distributed” and the alternative hypothesis is 
“data are not normally distributed.” As this 
study finds P-value greater than 0.05 it can be 
concluded that both samples are normally 
distributed. Further, 2-sample T test was 
conducted to compare two groups of  firm. 
Here, two sample means from older and young 
firms are compared to discover whether there 
is no difference between the two population 
means. The null hypothesis is the population 
means are the same ( - =0) and the alternative 1 1
hypothesis is the population means are not the 
same ( -≠0). With p value less than 0.05 it is 1 1
concluded that there is no significant 
difference between two groups.
Following this process, this study reveals the 
output from 2-sample T test described in table 
1. From the table, firstly this study reveals that 
under business network competencies guanxi 
(government relationship) shows there is no 
significant difference between older and young 
firms. This suggests that government 
relationship becomes a critical component in 
NPD where to ensure its success firms have to 
build strong relationship with government 
overtime. However, there are significant 
difference between older and young firms in 
term of  inter organizational and R&D 
partnership. 
From the mean value it shows that young firms 
need higher effort on these factors. It suggests 
that as late players, young firms are facing 
challenges such as competition with existing/ 
older firms, business environment changes 
globally. These have led young firms to put 
higher effort to develop inter organizational 
and R&D partnership. By these partnerships, 
young firms can accelerate and speed up the 
product, process innovation, support R&D 
activities, and even marketing (in the context of  
commercialization) since with partnerships 
firms can gain resource support from its 
partners.
Secondly, under R&D capability, product 
innovation and process innovation this study 
finds no significant differences among two 
groups. It suggests that overtime firms are 
struggling to improve their internal R&D and 
innovation which is driven by complex 
competition among firms. Thirdly, the NPD 
success also shows similar result where there is 
no significance difference. It shows that factor 
differentiate two groups is the effort in 
developing business network. Young firms 
tend to spend more efforts in this factor 
compare to older firms.
be transferred through a firm's alliance 
network (Powell et al., 1996) to acquire key 
knowledge (Tsang, 2002); inter organizational 
network, which covers relationship with 
enterprises, financial and social institutions 
(Wang et al., 2008). 
2.2.   R&D Capability
R&D capability defines as the set of  organizing 
processes and principles that a firm uses to 
deploy its resources to develop new products 
and improve manufacturing processes in 
response to the change in external 
environment (Grant, 2002; Wang & Lestari, 
2013; Lestari, 2014). In hi-tech industry firms 
need to keep accumulating and updating their 
technological knowledge base through 
resource, facilities utilization and activities 
efficiency (Zander and Kogut, 1995; Wang & 
Lestari, 2013; Lestari 2014). Adopting study 
from Lestari (2014), this study identifies the 
R&D capability encompasses of  R&D 
facilities and technology, and its efficiency. 
2.3.    Product Innovation
With respect to Lestari (2014), product 
innovation is defined as the development of  
new products, changes in design of  established 
products, or use of  new materials or 
components in the manufacture of  established 
products. Adopting study from Lestari (2014), 
this study synthesizes that product innovation 
encompasses  o f  p roduc t  p l ann ing  
effectiveness and product quality with two 
reasons. First, Sanders & Mondort (1994) 
underline the critical of  effective product 
planning to avoid erroneous decisions such as 
unsuccessful new product idea, and investment 
losses due to missed investment opportunities. 
Here, the planning effectiveness represents the 
firm ability to develop a clear product portfolio, 
effective in managing schedule and budget, and 
ability to elaborate market information into the 
planning. Second, product quality concerns 
how good product is, customer needs, robust, 
and reliable, in which re? ected in market share 
and price that customers are willing to pay 
(Iamratanaku, Patanakul, & Milosevic, 2008). 
2.4.    Process Innovation
With respect to Lestari (2014), a process 
innovation is the implementation of  a new or 
significantly improved production or delivery 
method. In hi-tech industry, process 
innovation (is a primary source of  competitive 
advantage in which firms that built capabilities 
to support innovative, fast, efficient, and 
effective process could introduce new 
products more quickly, with higher yields and 
controlled processes that gave them a 
significant cost advantage over competitors 
(Roberts, 2004). Adopting study from Lestari 
(2014), this study defines two measure items 
for process innovation namely process 
planning efficiency and process quality. Here, 
the process planning efficiency represents the 
firm ability to define a clear target for 
commercialization/ product launch, reliability 
of  data, and flexibility in any plan changes. 
While the process quality represents firm 
ability to develop advance technology and 
facilities to support manufacturing process, 
ability to achieve efficiency on machinery and 
manufacturing process, efficient in production 
time cycle and budget, and also the qualified 
human capital. 
2.5.   New Product Development 
As NPD plays a critical role in hi-tech firm's 
performance in emerging market, it should be 
considered key factors in building and 
sustaining a competitive advantage (Brown and 
Eisenhardt, 1995; Rosenthal, 1992; Lestari, 
2014). Again, adopting the study from Lestari 
(2014) this study adopts three items to measure 
the NPD success namely NPD time to market, 
new product launched rate, and its 
contribution to firm profit. 
3.    Data Collection
To conduct 2-sample T test involving 2 groups 
of  firm (older and young firms), a five-part 
questionnaire (i.e., business network, R&D 
capability, product innovation, process 
innovation, and NPD) was developed and sent 
to high-tech firms in Taiwan on 2013. Using a 
five-Likert scale respondents were asked to 
value each factor in term of  its effort (scale 1=
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5.    Conclusion
This study has successfully applied the 2-
sample T test to compare two groups of  hi-
tech firms in Taiwan (older and young firms). 
In general, it reveals that young firms tend to 
spend more effort on developing business 
network to ensure the NPD success compare 
to older firms, meaning that its critical factor 
for firm. Meanwhile the other efforts on R&D 
and product process innovation are not 
significantly difference. Finally, this study 
contributes to current literature where it 
strengthens previous studies from Wang and 
Lestari (2013) and Lestari (2014) which 
highlight business network, R&D capability 
and innovations effect on NPD success and 
business network is a prerequisite for entry 
success in a general scope. In term of  
managerial implications, it suggests that firms 
need to put more efforts in developing 
business network to support R&D activities 
and innovation. Despite of  the positive 
implications, this study has a limitation that this 
study only involves totally 13 firms, thus 
further study involving more firms is 
considered to be important.
References
Aldrich, H.E., & Zimmer, E.R. (1986). 
Entrepreneurship through social 
network. In the Art and Science of  
Entrepreneurship, Sexton DL, Smilor 
RW (eds). Ballinger: Cambridge, MA; 3-4
Aydin, S., Cetin, A.T., & Ozer, G. (2007). The 
relationship between marketing and 
product new development process and 
their effects on firm performance. 
Academy of  Marketing Studies Journal, 11 
(1), 53-68.
Brown, S.L. and Eisenhardt, K.M. (1995). 
Product development: past research, 
present ? ndings, and future directions. 
Academy of  Management Review, 20(2), 343-
78.
Danneels, E. (2002). The dynamics of  product 
innovation and firm competences. 
Strategic Management Journal, 23 (12), 1095-
1121.
Grant, RM. (2002). Contemporary Strategy 
Analysis: Concepts, Techniques, Applications 
(4th edition), Blackwell: Malden, MA.
 
Mean S D Mean S D
Bu siness n etw ork  co mp eten cies
     Guanxi 3.79 0.27 3.83 0.26
     Interorg an ization al n etwo rk* * 2.79 0.39 3.25 0.27
     R&D Partn ers h ip * * 3.43 0.25 3.83 0.28
R& D C ap a bility
     R&D facilities  an d  techn o lo g y 3.76 0.46 4.22 0.96
     R&D effic iency 3.71 0.42 4.13 0.52
Pro du ct In no vation
     Effectiv e p rod u ct plan nin g 4.05 0.36 4.50 0.66
     Pro d uct qu ality 3.75 0.29 4.00 0.96
Pro cess In no vation
     Pro ces s  plann ing  efficien cy 3.95 0.36 4.28 1.08
     Pro ces s  qu ality 3.66 0.49 3.93 1.03
NPD su ccess 3.81 0.41 3.92 0.74
Variables
O lder (N=7 ) Young  (N=6 )
**  Differen ce is s ign ificance a t th e  0.05 level (two-s ided )
Guan, J.C., & Yam, R.C.M., & Mok, C.K., & 
Ma, N. (2006). A study of  the 
relationship between competitiveness 
and technological innovation capability 
based on DEA models. European Journal 
of  Operational Research 170, 971-986.  
Iamratanaku, S., Patanakul, P., & Milosevic, D. 
(2008). Innovation and factors affecting 
the success of  NPD projects: Literature 
exp lora t ions  and descr ip t ions.   
International Journal of  Management Science 
and Engineering Management  3 (3), 176-
189.
Lee, C., Lee, K., & Pennings, J.M. (2001). 
Internal capabilities, external networks, 
and perfor mance:  A study on 
technology based ventures. Strategic 
Management Journal,  22, 615-640.
Lestari, Y.D. (2014). The Role of  Business 
Network, R&D, and Innovations on New 
Product Development Success. Proceeding 
from QIK international Conference, 
Bandung Indonesia.
Lin, Y. (2009). The Future of  Innovation For High-
Tech Industries In Taiwan. Available at 
http://thefutureofinnovation.org/contribution
s/view/653/the_future_of_innovation_for_h
igh_tech_industries_in_taiwan (Accessed at 
18 January 2015).
Liu, P.L, & Tsai, C.H. 2007. The Study of  R&D 
Management  on New Product  
Development Performance in Taiwan's 
Hi-Tech Industries. Journal of  Business and 
Public Affair, 1 (1). 
Luo, Y. (2001). Toward a cooperative view of  
MNC-host government relations: 
building blocks and performance 
implications. Journal of  International 
Business Studies, 31 (3), 401-420.
Osterle, H., Fleisch, E., and Alt, R. 2001. 
Business networking: shaping collaboration 
between enterprises (2nd edition), Springer, 
ISBN 3-540-41351-0, 9783540413316.
Pittaway, L., Robertson, M., Munir, K., Denyer, 
D., & Neely, A. (2004). Networking and 
innovation: a systematic review of  the 
evidence. International Journal of  
Management Reviews, 5/6, (3/4), 137-168.
Powell, W.W., Koput, K.W., & Smith-Doerr, L. 
( 1 9 9 6 ) .  I n t e r o r g a n i z a t i o n a l  
collaboration and the locus of  
innovation: networks of  learning in 
biotechnology. Administrative Science 
Quarterly, 41(1), 116-145.
Ritter, T., & Gemunden, H.G. (2004). The 
impact of  a company's business strategy 
on its technological competence, 
network competence and innovation 
success. Journal of  Business Research, 57, 
548-556.
Ritter, T., & Gemunden, H.G. (2003). Network 
competence: its impact on innovation 
success and its antecedents.  Journal of  
Business Research, 56, 745-755.
Roberts, E.B. (2004). The critical role of  
manufacturing-process innovation on product 
development excellence in high-technology 
c o m p a n i e s .  [ T h e s i s  M . B. A . ] - -
Massachusetts Institute of  Technology, 
Sloan School of  Management. URI: 
http://hdl.handle.net/1721.1/17848
Rosenthal, S. (1992). Effective Product Design and 
Development: How to Cut Lead Time and 
Increase Customer Satisfaction, Business 
One Irwin, Homewood, IL.
Sanders, N.R., Manrodt, K.B. (1994), 
Fo r e c a s t i n g  P r a c t i c e s  i n  U S  
Corporations: Survey Results. Interfaces, 
24 (2), 92–100.
Tsang, E.W.K. (2002). Acquiring knowledge by 
foreign partners from international joint 
ventures in a transition economy: 
learning-by-doing and learning myopia. 
Strategic Management Journal, 23 (9), 835-
854.
Wang, K., Hong, J., Marinova. D., & Zhu, L. 
(2008). Evolution and governance of  the 
biotechnology and pharmaceutical 
industry of  China. Mathematics and 
Computers in Simulation, 79, 2947-2956.
Wang, K.J., & Lestari, Y.D. (2013). “Firm 
competencies on market entry success: 
Evidence from a high-tech industry in an 
emerging market”. Journal of  Business 
Research 66 (12), 2444-2450.
Zaheer A, Bell G. 2005. Benefiting from 
network position: firm capabilities, 
structural holes, and performance. Strategic 
Management Journal 26(10), 809-825.
Table 1. Two-sample T test result 
Lestari /New Product Development: A Study of  Hi-Tech Firm in Taiwan Lestari /New Product Development: A Study of  Hi-Tech Firm in Taiwan 
Jurnal
Manajemen Teknologi
Vol.13 | No.3 | 2014
338
Jurnal
Manajemen Teknologi
Vol.13 | No.3 | 2014
339
5.    Conclusion
This study has successfully applied the 2-
sample T test to compare two groups of  hi-
tech firms in Taiwan (older and young firms). 
In general, it reveals that young firms tend to 
spend more effort on developing business 
network to ensure the NPD success compare 
to older firms, meaning that its critical factor 
for firm. Meanwhile the other efforts on R&D 
and product process innovation are not 
significantly difference. Finally, this study 
contributes to current literature where it 
strengthens previous studies from Wang and 
Lestari (2013) and Lestari (2014) which 
highlight business network, R&D capability 
and innovations effect on NPD success and 
business network is a prerequisite for entry 
success in a general scope. In term of  
managerial implications, it suggests that firms 
need to put more efforts in developing 
business network to support R&D activities 
and innovation. Despite of  the positive 
implications, this study has a limitation that this 
study only involves totally 13 firms, thus 
further study involving more firms is 
considered to be important.
References
Aldrich, H.E., & Zimmer, E.R. (1986). 
Entrepreneurship through social 
network. In the Art and Science of  
Entrepreneurship, Sexton DL, Smilor 
RW (eds). Ballinger: Cambridge, MA; 3-4
Aydin, S., Cetin, A.T., & Ozer, G. (2007). The 
relationship between marketing and 
product new development process and 
their effects on firm performance. 
Academy of  Marketing Studies Journal, 11 
(1), 53-68.
Brown, S.L. and Eisenhardt, K.M. (1995). 
Product development: past research, 
present ? ndings, and future directions. 
Academy of  Management Review, 20(2), 343-
78.
Danneels, E. (2002). The dynamics of  product 
innovation and firm competences. 
Strategic Management Journal, 23 (12), 1095-
1121.
Grant, RM. (2002). Contemporary Strategy 
Analysis: Concepts, Techniques, Applications 
(4th edition), Blackwell: Malden, MA.
 
Mean S D Mean S D
Bu siness n etw ork  co mp eten cies
     Guanxi 3.79 0.27 3.83 0.26
     Interorg an ization al n etwo rk* * 2.79 0.39 3.25 0.27
     R&D Partn ers h ip * * 3.43 0.25 3.83 0.28
R& D C ap a bility
     R&D facilities  an d  techn o lo g y 3.76 0.46 4.22 0.96
     R&D effic iency 3.71 0.42 4.13 0.52
Pro du ct In no vation
     Effectiv e p rod u ct plan nin g 4.05 0.36 4.50 0.66
     Pro d uct qu ality 3.75 0.29 4.00 0.96
Pro cess In no vation
     Pro ces s  plann ing  efficien cy 3.95 0.36 4.28 1.08
     Pro ces s  qu ality 3.66 0.49 3.93 1.03
NPD su ccess 3.81 0.41 3.92 0.74
Variables
O lder (N=7 ) Young  (N=6 )
**  Differen ce is s ign ificance a t th e  0.05 level (two-s ided )
Zander U, Kogut B. (1995). Knowledge and the 
speed of  the transfer and imitation of  
organizational capabilities: An empirical 
test. Organization Science 6(1), 76-92.  
Zhou, W. (2010). Determinants and effects of  
research partnerships in China's emerging 
market. Western Economic Association 
I n t e r n a t i o n a l .  A v a i l a b l e  a t  
Doi:10.1111/j.1465-7284.2010.00242x
Lestari /New Product Development: A Study of  Hi-Tech Firm in Taiwan 
Jurnal
Manajemen Teknologi
Vol.13 | No.3 | 2014
340
